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When normal subjects grasp with their right hand a rectangular object placed at different orientations in the horizontal plane, they change from a 'thumb left' (clockwise) to a 'thumb right' (anti-clockwise) grasp when the orientation exceeds about 110
• , with respect to the mid-sagittal plane. This suggests planning of the final grip orientation at, or before the start of the prehension movement. The current study assessed performance of two visual agnosic patients (SB and DF) on a grasping task requiring the planning of final grip posture. Five healthy subjects were also tested. Subjects were required to grasp a triangular-section block, which was presented at one of seven different orientations (80-140
• ). The healthy subjects showed a consistent relation between object orientation and hand orientation just before contact. In addition, they consistently used a clockwise grasp when object orientation was less than 100
• , and an anti-clockwise grasp when it was more than 110
• , with a sharply defined switch-point being identifiable for each subject. For both visual agnosic patients, hand orientation was also reliably related to object orientation. However, the selection of grasp posture was markedly abnormal: they did not consistently switch between clockwise and anti-clockwise grasps within the normal orientation range, and the switch, when it did occur, was not at all sharply defined. These results suggest that the planning of hand orientation during a grasp depends on a perceptually based judgement of the awkwardness of alternative movements. This would presumably involve ventral stream processing, which is disrupted in the visual agnosic patients.
Introduction
In the last fifteen years or so, several studies have investigated the relative contribution of the two visual cortical processing streams in different visually based tasks. Early studies investigating task-dependent processing suggested that the dorsal stream is critically necessary for the immediate online control of goal-directed action, whilst the ventral stream is crucial for the recognition of objects. Evidence for this dissociation came originally from monkey neurophysiology (Sakata, Taira, Murata, & Mine, 1995) and human neuropsychological single case studies (Goodale, Milner, Jakobson, & Carey, 1991; Milner & Goodale, 1995; Milner et al., 1991) , but has more recently been supported through other methodologies such as functional neuroimaging (Culham et al., 2003; James, Culham, Humphrey, Milner, & Goodale, 2003) and TMS (Desmurget et al., 1999; Rice, Tunik, & Grafton, 2006) . Particularly important has been the study of visual form agnosic patient DF, whose damage includes ventral stream area LO bilaterally (James et al., 2003) . This patient * Corresponding author. Tel.: +31 30 2533395; fax: +31 30 2534511.
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could not identify the width of a rectangular shape, nor was she able to report the orientation of a slot (Goodale et al., 1991; Milner et al., 1991) . Nevertheless, she was able to use the same visual information for grasping the rectangular shape or posting an object through the slot.
Other studies have confirmed her ability to use visual input about the orientation of an object for online guidance of hand orientation during a grasping movement (Carey, Harvey, & Milner, 1996; Dijkerman, Milner, & Carey, 1996) . However, these studies also showed impairments in grasping behaviour under particular task conditions. Carey et al. (1996) reported that DF did not consistently grasp the appropriate part of everyday utensils, despite being able to adjust hand orientation to object orientation. This suggests that she was unable to use stored knowledge about the function of an object to guide the selection of a semantically appropriate grasp, although she could still use orientation information to execute the selected grasp efficiently. Overall, these findings suggest that ventral stream processing may be crucial for certain aspects of hand orientation during reaching and grasping, for example when recognition of the object is required.
It is well known that many aspects of a visuomotor act need to be pre-planned based on the available visual input. For example,
